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PROBLEM TO BE SOLVED: To make positioning precise and easy and 
automate it, 

improve the productivity, and reduce the cost by imaging the mark 
through a 

lens , and moving and adjusting a lens structure so that a mark is 

aligned with 

the optical axis. 

SOLUTION: The mark 5 is imaged on detectors 9a and 9b through the 
lens 7 and 

if the mark 5 moves out of the visual field of the positioning lens 
7, the 

detectors 9a and 9b compare it with a .reference pattern to detect the 
deviation. Here, the lens structure 3 is moved in an X-Y direction 
to and away 

from the CCD chip 2 and arranged in the center of the visual field of 
the lens 

7, and the optical axes of the CCD chip 2 and a lens 6 for 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the alignment approach of the CCD camera which comes to 

arrange a CCD chip and a lens structure on a substrate and its CCD chip, and a lens. 

[0002] 

[Description of the Prior Art] In recent years, the camera (it is called a common name "a CCD camera") which 
used the solid state image sensor called CCD (ChargeCoupled Device) from the reasons of small, a light weight, 
long lasting, vibration-proof, a low power, etc. has spread. This carries out image formation of the photographic 
subject with a taking lens on CCD, and takes out and carries out the image processing of the signal which the 
CCD presents. Therefore, in this CCD camera, it is realizable by arranging a taking lens to a before [ a CCD 
chip ] side. However, since the CCD chip itself is small, it cannot attach a taking lens direct picking on this 
CCD chip. For this reason, in fact, while carrying a CCD chip on a substrate, the lens structure which has a 
taking lens on this same substrate is arranged, and the structure fixed with adhesives etc. after alignment is 
taken. 
[0003] 

[Problem(s) to be Solved by the Invention] However, before fixing a CCD chip and a taking lens on a substrate, 
it was troublesome to have carried out both optical-axis doubling, the adjustment took time amount, and the 
trouble said that workability is bad was. Moreover, the present condition is depending for most of these tuning 
on the help. 

[0004] It is in offering the alignment approach of the CCD camera made into the structure which this invention 
is made in view of the above-mentioned trouble, and the alignment of a CCD chip and a taking lens can 
improve [ the purpose ] precision easily, and can automate, and can raise productivity and its CCD chip, and a 
lens. 
[0005] 

[Means for Solving the Problem] This invention is characterized by providing the following technical means as 
a CCD camera, in order to attain the above-mentioned purpose. That is, while preparing the mark outside the 
effective pixel field of said CCD chip in the CCD chip and the CCD camera which comes to arrange a lens 
structure on the substrate, it considers as the configuration which comes to prepare the lens for photography 
corresponding to said effective pixel field, and the lens for alignment corresponding to said mark on said CCD 
chip in said lens structure. 

[0006] Moreover, this invention is characterized by providing the following technical means as the alignment * 
approach of a CCD chip and a lens, in order to attain the above-mentioned purpose. Namely, while preparing 
the mark outside the effective pixel field of said CCD chip in the alignment approach of a CCD chip, the CCD 
chip in the CCD camera which comes to arrange a lens structure, and a lens on the substrate The lens for 
photography corresponding to said effective pixel field and the lens for alignment corresponding to said mark 
on said CCD chip are prepared in said lens structure. Said mark is observed through said lens for alignment, 
alignment of the direction of X-Y is performed, and it is made to perform alignment of a Z direction through 
said taking lens or said lens for alignment. 

[0007] If the mark on a CCD chip is observed through the lens for alignment, while being able to perform 



alignment of the direction of X-Y according to this invention, if the focus condition of the taking lens in the 
effective pixel field of a CCD chip or the focus condition of the lens for alignment in the mark on a CCD chip is 
observed, alignment of a Z direction can also be performed to coincidence and after adjustment is fixed in the 
location. 
[0008] 

[Embodiment of the Invention] Drawin g 4 is the outline configuration Fig. showing the important section 
structure of the CCD camera concerning this invention in the condition of doing the alignment activity. In 
drawing 4 , the CCD chip 2 and the lens structure 3 are arranged on the substrate 1 by the side of a CCD 
camera. In addition, although the CCD chip 2 is in the condition of already having been fixed to the substrate 1, 
in the phase of this alignment activity, the lens structure 3 is in the condition of yet not being fixed to the 
substrate 1. 

[0009] If it furthermore explains in fxill detail, the CCD chip 2 also shows the plan individually to drawing 5 . 
Then, when drawing 5 is added and the structure of a CCD chip is explained, it is the outside of the field 4 
which the CCD chip 2 is formed in tabular [ which carried out the rectangle ], and contributes to actual 
photography, i.e., an effective pixel field. The marks 5a, 5b, 5c, and 5d (it is the following explanation, and 
except not specifying especially a location, these marks 5a-5d are named generically, and it is only called "a 
mark 5") for alignment are formed in the location of four corners, respectively. This mark 5 puts in the cross- 
joint-like mark 52 in the square tooth space 51 as shown in the detail at drawing 1 , but even if it is things other 
than this, it does not interfere. 

[0010] The lens structure 3 also shows the plan individually to drawing 6 . Then, if drawing 6 is added and the 
structure of the lens structure 3 is explained, the lens structure 3 has in one ceiling wall section 3b which has 
connected the upper part of the legs 3a and 3a of the pair attached by fixing on a substrate 1, and the legs 3a and 
3a of this pair, and is formed in ** of outline cross-section KO. And ranging over the CCD chip 2, the legs 3a 
and 3 a of a pair change into the condition that ceiling wall section 3b counters with the CCD chip 2, and are laid 
on a substrate 1. Moreover, to ceiling wall section 3b, while the lens 6 for photography is formed in the center 
of abbreviation corresponding to the effective pixel field 4 of the CCD chip 2 Respectively corresponding to 
Marks 5a, 5b, 5c, and 5d, the lenses 7a, 7b, 7c, and 7d (it is the following explanation, and except not specifying 
especially a location, these lenses 7a-7d for alignment are named generically, and it is only called "the lens 7 for 
alignment") for alignment are formed. 

[001 1] Next, how to position the lens structure 3 is explained to the CCD chip 2 on the substrate 1 constituted in 
this way using drawing 1 thru/or drawing 4 . First, corresponding to the lens 6 for photography, a detector 8 is 
formed in the location of the positioning process on assembly Rhine, and Detectors 9a and 9b are formed in it 
corresponding to the lenses 7a and 7c for alignment. In addition, the detector 8 and Detectors 9a and 9b are a 
CCD camera or a laser detector. 

[0012] And the lens structure 3 is conveyed by the positioning process where trial fitting of a substrate 1, the 
CCD chip 2, and the lens structure 3 is carried out in the condition of not being fixed on the substrate 1. This 
condition is in the condition of step 1 of drawin g 1 and drawing 2 , and drawing 4 . The condition that Lenses 
7a and 7c are carrying out image formation on detector 9a and 9b by using Marks 5a and 5c as a photographic 
subject in this condition is detected (observation), the control-section side which a mark 5 separates from the 
visual field of the lens 7 for alignment as shown in step 1 of drawing 1 , this is detected with Detectors 9a and 
9b, and is not illustrated in this detection when the mark 5 and the optical axis of the lens 7 for alignment do not 
correspond - ON ** — last ** Within this control section, it is compared with a reference pattern and gap is 
recognized. Then, the lens structure 3 is moved in the direction of X-Y to the CCD chip 2, as shown in step 2 of 
drawing 1 , it adjusts so that a mark 5 may be arranged focusing on the visual field of the lens 7 for alignment, 
and if the pattern detected with Detectors 9a and 9b, respectively is made in agreement, respectively, optical- 
axis doubling of the CCD chip 2 and the lens 6 for photography will be completed. The condition that the 
alignment of the direction of X-Y also completed drawing 3 is shown. In addition, a mark 5 and the lens 7 for 
alignment can be checked at the time of lens assembly, although the photographic subject of a camera is not 
reflected to the effective pixel field 4 of the CCD chip 2 through a mark 5 since the diaphragm which is not 
illustrated on the lenses 7a and 7b for alignment is installed in case it actually uses as a camera. 
[0013] Moreover, the lens 6 for photography uses as a pattern the effective pixel field 4 of the CCD chip 2 



which is carrying out image formation at the detector 8 5 the focal adjustment condition is detected (observation), 
coincidence is made to move the lens 6 for photography to Z shaft orientations, and focus control to the CCD 
chip 2 is performed to it. This also completes adjustment of a Z direction. And if adjustment of this X and Y, 
and a Z direction is completed, the lens structure 3 is fixed to a substrate 1. Thereby, the alignment of the lens 
structure 3 to the optical-axis adjustment 2, i.e., the CCD chip, in a back process becomes unnecessary. In 
addition, although this example of a gestalt explained separately detection with Detectors 9a and 9b and a 
detector 8, in actual detection, it is carried out in the state of synchronization, and image detection of the whole 
lens is carried out from the upper part, and field limitation may be carried out and pattern matching of the 
specific part (the lenses 7a-7d for alignment, lens 6 for photography) may be carried out. 
[0014] Therefore, by this alignment approach, if the mark 5 on the CCD chip 2 is observed through the lens 7 
for alignment, alignment of the direction of X- Y can be performed. Since alignment of a Z direction can also be 
performed to coincidence by observing the focus condition of the lens 6 for photography in the effective pixel 
field 4 of the CCD chip 2 Since a location can be doubled on the basis of the front face of the CCD chip 2 while 
alignment becomes easy, alignment precision improves. Moreover, since the electrical signal of a detector 8 and 
Detectors 9a and 9b is used, automation is also possible, and it also becomes possible by devising the effective 
pixel field 4 on the CCD chip 2, and the configuration of each pattern of a mark 5 to improve the image 
recognition effectiveness at the time of adjustment. 

[0015] In addition, what is necessary is to make them correspond to Detectors 9a and 9b, and just to prepare 
them at least two in the above-mentioned example of a gestalt, although the mark 5 (5a, 5b, 5c, 5d) and the lens 
7 (7a, 7b, 7c, 7d) for alignment were explained about 4 **** beam case. Moreover, although the case where it 
was made to detect in the state of the focus image formation of the justification (focal adjustment) of the Z 
direction (the vertical direction) of the lens 6 for photography was carried out [ focus ] to the detector 8 was 
explained, the lens 7 for alignment may carry out justification from the adjustment condition which is carrying 
out image formation of the mark 5 to Detectors 9a and 9b. Furthermore, generally, although the part outside the 
effective pixel field in which the mark 5 is formed is the field in which the pad for wiring, the wiring section, 
etc. were prepared, unique patterns, such as wiring, may be used for it as a mark as they are, without preparing a 
special mark. 
[0016] 

[Effect of the Invention] Automation also becomes possible, while being able to perform easily alignment of the 
three directions of X, Y, and Z with a sufficient precision to coincidence according to this invention as 
explained above. Consequently, productivity is raised, cost is lowered and the effectiveness of being able to 
offer a CCD camera cheaply can be expected. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining the alignment approach of this invention. 

[Drawing 2] It is drawing explaining the condition in front of the alignment of this invention. 

[Drawing 3] It is drawing explaining the condition after the alignment of this invention. 

[Drawing 4] It is an outline configuration Fig. at the time of the alignment of this invention. 

[Drawing 5] It is the plan of the CCD chip item used by this invention. 

[Drawing 6] It is the plan of the lens structure item used by this invention. 

[Description of Notations] 

1 Substrate 2 CCD Chip 3 Lens Structure 4 Effective Pixel Field 
5 (5a-5d) Mark 6 Lens for photography 
7 (7a-7d) Lens for alignment 8 Detector 
9a, 9b Detector 
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